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Abstract 
Telemedicine is a growing industry within healthcare and has been touted as a potential 
solution to provider shortages in needy states. Whether shortages are due to maldistribution or 
insufficient number of providers in a state, telemedicine can help improve patients’ access to 
care. However, in many states, telemedicine providers face significant barriers to practice in 
terms of licensure, reimbursement, and scope of practice laws or regulations. This study 
examines the legislative and regulatory response of states to provider shortages. By cross-
referencing data from 2011 on provider supply with current legislation and regulation regarding 
telemedicine, this study seeks to investigate the alignment of state law with physician supply in 
four categories: all specialties, dermatology, mental/behavioral health, and radiology. It was 
found that overall there does not appear to be a significant legislative response in any specialties. 
However, it appears that several states with particularly serious shortages in dermatology, 
mental/behavioral health, and radiology may have responded by creating special telemedicine 
licenses. It is recommended that there be efforts to share provider supply data with legislators, 
specifically through the FutureDocs Forecasting Tool. By sharing provider supply data with 
legislators, closing the knowledge gap, and recommending telemedicine as a solution to provider 
shortage, it is expected that legislative and regulatory responses regarding telemedicine will be 
seriously considered. 
Background  
I.   Healthcare Professional Shortages in the United States 
Due to the aging of baby boomers and an increase in the number of insured, the demand 
for healthcare services in the United States is growing at an unprecedented rate.1,2 The increased 
demand for health services, however, has been predicted alongside health professional shortages 
across the nation. Researchers have predicted that over the next two decades, communities across 
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the US will experience shortages of  primary care physicians, specialists, and nurses due to either 
maldistribution or an insufficient number of healthcare professionals within a state. It is 
estimated that the US  will experience a 20,400 FTE primary care shortage1 and a 46,100 
medical specialist shortage by the year 2020.3 By 2030, at least 48 states are predicted to face a 
shortage of registered nurses.2 Speaking to maldistribution, as of July 2014 there are 
approximately 6,100 designated Primary Care Health Professional Shortage Areas (HPSAs) and 
4,000 Mental Health HSPAs.4 
Many factors can influence provider shortage. For example, a 2010 report from 
Northwestern University’s Fienberg School of Medicine, the Illinois Hospital Association, and 
Illinois State Medical Society found that approximately half of all residents and fellows left the 
state of Illinois upon graduating.5 Reasons provided include high malpractice insurance rates and 
complicated medical liability procedures. Additionally, less than 2% of graduates reported an 
intention to practice in a rural area. Another report stated that physician shortages in Maryland 
could be partially attribute to the aging healthcare workforce, with 33.4% of all physicians in the 
state being over the age of 55.6 Furthermore, low salaries influenced nurse and physician 
assistant decisions to not work in upstate New York.5 Generally, healthcare professionals may be 
incentivized to go where there is a higher standard of living, higher incomes, and larger patient 
population. Rural areas are especially prone to provider shortages  because they cannot provide 
the higher salaries and standards of living that their urban and suburban counterparts provide. 
Ultimately, provider shortages and maldistribution are directly linked to a lack of 
healthcare access for patients.7 Patients may not be able to access care for several reasons. They 
may live a great distance from the nearest provider. Any providers that are within traveling 
distance may not be accepting new patients, or patients may not be able to secure an appointment 
within a reasonable amount of time. If patients are on Medicaid, they may face further difficulty 
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finding a participating provider. Communities with a lack of access to health services 
consequently have a poorer average health status than communities that have sufficient provider 
supply.7 There have been many proposed remedies to provider shortages, but this paper will 
focus on telemedicine as one method to increase patient access. 
II.   Telemedicine as A Solution 
Telehealth, or telemedicine, is defined by Medicaid as “the use of telecommunications 
and information technology to provide access to health assessment, diagnosis, intervention, 
consultation, supervision and information across distance.”8 Over the past few decades, 
telemedicine has steadily grown in use and scope. It has been touted by many as the future of 
healthcare and promises new methods to provide various types of care, including both primary 
and specialist care. By minimizing the effects of barriers such as distance and provider 
availability, telemedicine should be able to address provider shortages and allow patients to 
access timely, low-cost care.9  
Out-of-state telemedicine is a limited, but useful answer to physician shortages. A highly 
discussed and debated issue, it is difficult to determine if state healthcare needs are not being met 
due to physician workforce shortages or physician maldistribution.10 There may not be enough 
providers to care for the state patient population, or in-state providers may be unwilling or unable 
to meet health service needs. In either case, out-of-state telemedicine may be able to provide 
relief. For example, a patient with a suspicious skin growth may be able to send photos (under 
the supervision of an eligible health provider) of the growth to be examined by a dermatologist in 
a neighboring state. In another example, a patient who undergoes a surgical procedure in another 
state may conduct follow-up appointments with their surgeon through audio-visual meetings. In 
a third example, out-of-state telemedicine allows physician-to-physician consultations to be 
appropriately billed when they take place between two providers in different states.11 Consulting 
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with out-of-state physicians allows in-state physicians to make more informed decisions when 
addressing their patients’ needs when appropriate in-state consultations are not available. Out-of-
state telemedicine can especially benefit people living in rural areas, people living in border 
cities, and the Medicaid population.  
III.   Barriers to Telemedicine Growth 
Despite the potential of telemedicine, its implementation in the healthcare system has not 
been without difficulty. Regulations may limit telemedicine to particular types of services, types 
of provider, geographic locations, frequency of use, and originating and distant sites.12 Type of 
service refers to the medical field such as dentistry, podiatry, primary care, pediatrics, etc. Type 
of provider refers to various healthcare professionals such as physicians, counselors, and nurse 
practitioners, who may be eligible telemedicine providers. Geographic location refers to 
geographically isolated or rural areas. Frequency of use refers to the number of times an out-of-
state telemedicine provider may see a patient over a given period of time. Originating site refers 
to the location of the provider, while the distant site refers to the location of the patient.  
Out-of-state telemedicine in particular is subject to several barriers, the most often 
identified being licensure requirements.12 Each state varies in their laws and regulations 
regarding out-of-state licensure. Typically, to practice out-of-state telemedicine, a provider must 
become fully licensed in the state in which they wish to practice. Providers must apply for 
licensure, pay licensing fees, follow the practice statutes of the state and maintain the license 
according to the regulations of each state.13 Maintaining this license presents significant costs to 
the provider in terms of time and money.12 If providers wish to provide care to the Medicaid 
population, they must undergo the additional process of contracting with each state Medicaid 
program. Several states have made attempts to relieve the burden of licensure. At least one state, 
Texas, has a special telemedicine license for out-of-state telemedicine providers that does not 
 4 
require full licensure.14 Other states have joined the Interstate Medical Licensure Compact, 
which expedites the licensing process of each state that joins the compact and reduces licensure 
fees.15 
IV.   Dermatology 
Teledermatology is typically conducted through either store-and-forward or real-time 
audio-visual technology. Store-and forward technology is the transmission of pre-recorded 
medical information or images to be examined and interpreted at a later time.16 Audio-visual 
technology allows the two-way transmission of images and sound between a provider and patient 
in real time.17 Teledermatology has been found to have comparable clinical outcomes when 
compared to conventional dermatology services, and is reliable in terms of diagnostic accuracy 
and quality.18 It has also been shown to generate significant cost savings. A 2015 study 
conducted at two VA facilities found that store-and-forward teledermatology referrals saved on 
average $82 per patient when compared to conventional referrals.19 A survey of dermatologists 
found that the top two reasons for not providing teledermatology services are 1) lack of 
understanding of reimbursement for teledermatology and 2) a perceived increase in liability 
risks. Other barriers included a lack of understanding of the technology requirements and a 
concern that telehealth reimbursements would be lower than that of conventional services.20 
V.   Mental/Behavioral Health 
Due to the scope of mental and behavioral health practice, there is enormous variety in 
the types of services that can be provided through telemedicine. From substance abuse treatment 
to creating a mental health network for survivors of the Deepwater Horizon Oil Spill,21 telehealth 
has the potential to make mental and behavioral health services accessible to a large swath of 
people, especially in rural communities where there are fewer mental/behavioral health 
specialists.22 One study found that rural patients who had been diagnosed with depression 
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received comparable, and in some aspects improved, mental health outcomes through 
telemedicine compared to those who received in-person care. These results were attributed to the 
greater amount of self-management encouraged through telehealth providers, which implies that 
the nature of telemedicine can encourage different, yet successful, types of mental health 
treatment.23 Mental/behavioral telehealth services are typically conducted through real-time 
audio-visual technology. However, mental/behavioral telehealth is unique in that the use of 
telephone calls is widely implemented for purposes of patient monitoring. This can create issues 
for reimbursement, as most states do not cover telephone services. Most states also have strict 
regulations regarding online prescribing, so telepsychiatry practice is limited in this regard.13   
VI.   Radiology 
The use of telemedicine in radiology is referred to as teleradiology and operates mainly 
through store-and-forward technology. There is a large international market for teleradiology, 
which mainly deals in preliminary interpretation work. It was estimated that in 2010, US 
radiology practices outsourced 50% of their calls.24 In contrast, domestic teleradiology usually 
delivers final interpretations. Private domestic teleradiology companies have advanced so 
quickly, grown so large, and are so cost-effective that they have become serious competition for 
private radiology practices. For example, smartphones can provide high-quality images that are 
easily transmitted and their use has been successfully implemented in the care of stroke 
patients.25 Private teleradiology companies may operate independently or belong to a larger 
healthcare system. They can provide full on-site and off-site radiology services and grow by 
acquiring private radiology practices. While there have been no significant problems regarding 
quality of teleradiology interpretations, there are concerns that teleradiology separates and 
disengages the radiologist from the rest of the provider team. In 2013 the American College of 
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Radiology released a white paper that provided general guidelines to teleradiology practice and 
stated that most barriers to teleradiology practice were related to reimbursement and licensure.24 
VII.   Legislative and Regulatory Response to Provider Supply Data 
This study aims to examine whether or not states take legislative or regulatory action, 
particularly with regards to telemedicine, in the face of provider shortages. This will be done by 
cross-referencing provider supply data from 2011 with current legislation and regulation 
regarding telemedicine. Telemedicine legislation and regulation can affect either the private 
sector or Medicaid. This study will examine legislative or regulatory actions that affect both. It is 
expected that states with low provider supply will respond by easing the growth and practice of 
telemedicine, such as expanding the types of eligible telemedicine providers or streamlining the 
out-of-state licensure process, among other actions.  
Methods  
Data on provider supply was collected using the FutureDocs Forecast Tool. The 
FutureDocs Forecast Tool is an online model that generates estimates of physician supply from 
the current year until the year 2030 for each of the 50 states and the District of Columbia. For 
years past (2011 to 2015), the model contains actual provider supply data. The model can also 
generate estimates of service utilization and capacity of physician supply to meet demand for 
health services. The FutureDocs Forecast Tool employs “plasticity” in its estimates, meaning that 
it factors in multiple configurations of healthcare providers that would be able to meet a 
healthcare service demand. These multiple configurations are a result of physicians in different 
specialties having overlap in the types of service they can provide. Additionally, multiple 
scenarios affecting workforce availability can be factored into the prediction such as Medicaid 
expansion, changes in FTEs, changing retirement rates, and potential nurse practitioner and 
physician assistant supply. The estimates themselves can be refined by provider specialty and 
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geographic location. The FutureDocs Forecast Tool was created and is maintained by the Cecil 
G. Sheps Center for Health Services Research.26 
Data from the year 2011 will be used in order to gauge the legislative response of each 
state. State legislative bodies need several years to obtain data, process it, formulate and then 
pass legislation, hence the use of 2011 data. Two measures of supply were considered for use in 
this analysis. The first measure is physician supply, which is measured using patient care full 
time equivalents (FTE) per 10,000 people. The second measure is relative capacity, which is the 
ratio of number of visits demanded in a particular geographic area to the number of visits 
supplied in that geographic area.  
Physician supply data was downloaded for four different categories: all specialties, 
dermatology, mental/behavioral health, and radiology. These specialties were analyzed because 
they have an established history of using telemedicine or have a current robust or growing 
practice of telemedicine. An estimate of relative capacity was not available for radiology, only an 
estimate of physician supply was generated for this category. Overall, seven estimates were 
generated.  
These data were then cross-referenced with current legislation and regulation regarding 
telemedicine. These include: joining the Interstate Medical Licensure Compact, enactment of 
telemedicine parity law, Medicaid coverage of teledermatology, special licensing for 
telemedicine providers, Medicaid coverage of store-and-forward services, coverage of remote 
patient monitoring services, changes to telemedicine laws related to patient setting, and 
allowance of a social worker or counselor to provide telemedicine.  
The specifics of each law or regulation is described in Table 1. Table 2 maps out the 
coordinating policy actions to each specialty. 
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Table 1. Descriptions of Each Variable Used in Analysis 




The Interstate Medical Licensure Compact 
(IMLC) is an agreement among states that 
streamlines the provider licensure process, 
allowing providers to obtain multiple licenses 
and practice out-of-state. While not limited to 
telemedicine providers, this compact stands to 
contribute to telemedicine growth by 
establishing a streamlined process by which 
telemedicine providers can become licensed.27  
Federation of State 
Medical Boards15 
Special License Several states allow out-of-state providers to 
obtain special licenses if they wish to practice 
telemedicine. These special licenses may be 
obtained in lieu of a full license, and must be 
renewed yearly for a fee.14,28,29  
American Telemedicine 
Association30 
Private Parity Some states have opted to enact parity laws 
which require private insurers to reimburse 
certain telemedicine services at the same rate 





Some state Medicaid programs will cover some 
teledermatology services. 




Some state Medicaid programs will cover some 
store-and-forward coverage. 





Some state Medicaid programs will cover some 
remote patient monitoring services. 
Center for Connected 
Health Policy33 
Patient Setting Some state Medicaid programs restrict the 
types of patient settings that are eligible for 
reimbursement. This variable measures the 
number of types of eligible patient settings. 
American Telemedicine 
Association31 
Eligible Providers Some states restrict the types of providers that 
are eligible to provide telemedicine. This 




Social Worker Some states allow licensed social workers to 




Counselor Some states allow certified counselors to 












Table 2. Complete List of Cross-references  
Specialty Policy Actions Note 
All Specialties IMLC The IMLC affects regular 
health services in 
addition to telemedicine 
services.  
Dermatology Private Parity, Special License, 
Teledermatology Coverage, Store and 
Forward Coverage, Patient Setting, 
Eligible Providers 
 
Mental/Behavioral Health Private Parity, Special License, 
Social Worker, Counselor, Patient 
Setting, Eligible Provider, RPM 
Coverage 
 
Radiology Private Parity, Special License, 





The final results include analysis only using provider supply. Although analysis was run 
using relative capacity, it was not included in the final results because of concerns that relative 
capacity may be an endogenous measure. It should be noted that the results using provider 
supply and relative capacity did not significantly differ. 
Figures 1 through 18 are to be read as follows: patient care FTE per 10,000 is located on 
the y-axis, while the policy action is located on the y-axis. The key, located on the right-hand 
side of each graph, denotes how each policy action has been coded. Each state is graphed on the 
figure according to its patient care FTE and the policy action that has been taken in that state. 
I.   All Specialties (see Appendix A) 
The distribution of states across Interstate Medical Licensure Compact (IMLC) adoption 
is fairly even, regardless of provider supply. Those states that have adopted the compact tend to 
have large rural populations, for which proponents of the compact have emphasized the benefit 
of the compact (Figure 1).  
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II.   Dermatology (see Appendix B) 
Only six state Medicaid programs cover some teledermatology services, but these six 
states are not those with the greatest need (Figure 2). There is also no discernable pattern 
regarding private parity laws, since most states have passed or introduced parity legislation 
(Figure 3). There is also no discernable pattern regarding then umber of eligible patient settings 
(Figure 4) or eligible providers (Figure 5). Regarding store-and-forward reimbursement, most 
state Medicaid programs do not reimburse store-and-forward services (Figure 6). It is unclear 
whether store-and-forward services overlap with the teledermatology services that Medicaid will 
cover. Those Medicaid programs that do reimburse have greater need for dermatological 
services, although there are many other states with greater or similar need but do not reimburse. 
Lastly, those states that allow special licenses are in relatively greater need, but once again there 
are many other states with greater or similar need that have not created such a licensing process 
(Figure 7). 
III.   Mental/Behavioral Health (see Appendix C) 
There is no discernable pattern regarding which states pass private parity laws (Figure 8). 
About half of all state Medicaid programs allow social workers to provide telemedicine care, but 
once again there is no particular pattern (Figure 9). Approximately one-third of state Medicaid 
programs allow counselors to provide telemedicine care, and it seems that these states are those 
with greater need (Figure 10). Most states that allow greater variety in patient setting are those 
with greater need (Figure 11). States with lower supply of mental/behavioral health series are 
those that allow special telemedicine licenses (Figure 12). Furthermore, most states do not list a 
specific eligible provider as a condition of payment. Those that do not have this stipulation are 
those with greater need. However, there are multiple states that have a high degree of need but 
have the eligible provider stipulation (Figure 13). Only 16 state Medicaid programs reimburse 
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remote patient monitoring services, most of which have the greatest need in mental/behavioral 
health (Figure 14).    
IV.   Radiology (see Appendix D) 
Most states have a private parity law in place, but preliminary analysis does not show any 
obvious correlation between provider supply and private parity law introduction or enactment 
(Figure 15). States are fairly evenly distributed with regards to the number of eligible patient 
settings. Of the states that designate sixteen or more patient settings or do not list patient setting 
as a condition of payment, most have the lowest provider supply (Figure 16). The nine states that 
allow special telemedicine licenses to practice have relatively low provider supply (Figure 17). 
Most state Medicaid programs do not cover store and forward services, but almost all that do fall 
below the national average for provider supply (Figure 18).  
Discussion and Conclusions  
Generally, it can be said that there is no discernable correlation between provider supply and 
telemedicine legislative or regulatory action. This is especially true for private parity law, 
eligible providers, and patient setting. These variables did not appear to be correlated to provider 
supply in any specialty. In mental/behavioral health, there also appeared to be no significant 
correlation between social worker or counselor provider eligibility and provider supply. Many 
states with the very lowest supply of mental/behavioral health providers do not allow social 
workers or counselors to provide telemedicine. Overall it appears that states that took action had 
low provider supply. Still, the initial hypothesis that lower provider supply would result in 
legislative or regulatory action does not hold given these findings. 
There is one exception to the conclusions above: states that allow special telemedicine 
licenses. Those states that provided special telemedicine licenses in lieu of full licensure tended 
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to have the very lowest provider supply. However, there are very few states that provide the 
special license option.  
Given that this is a nationwide analysis, there are many reasons for variation in telemedicine 
legislation or regulation in each state. Reasons for inaction in low supply states may be political 
in nature, especially when so many key stakeholders (doctors, nurses, hospitals, Medicaid 
programs, etc.)  are potentially affected by telemedicine legislation. Inaction may also may be a 
result of provider resistance. Previous studies have found that some providers are uncomfortable 
with telemedicine technology or have concerns about reimbursement. Additionally, telemedicine 
is still a relatively new field and some states may not yet be financially, technologically, or 
administratively prepared to expand telemedicine. In some states, telemedicine may not be the 
best solution to provider shortages. If the provider shortage in a state is due to maldistribution 
then it may be a matter of incentivizing in-state providers to work in underserved areas, instead 
of bringing in out-of-state providers through telemedicine. Finally, inaction may be a result of 
lack of information – legislators may be aware of provider supply issues, but they may not know 
the extent of the shortage, which specialties face shortages, or where to find the data on provider 
supply. 
There are two important limitations in this study. First, the information regarding current 
legislation or regulation was taken from reports from 2014-2015, and so may not reflect the most 
up-to-date status of the law or regulation in each state. It should be noted that these reports were 
produced by telemedicine advocacy groups, but only objective variables were included in 
analysis.  Second, as previously mentioned, this study is a very broad, nationwide analysis and 
includes only a few variables that affect telemedicine information. The results of this analysis do 
not reflect the nuances of the telemedicine presence in each state. 
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This study takes a preliminary look at the issue of provider shortage and whether it appears to 
be addressed through legislation or regulation that supports the provision of telemedicine. It 
cannot be assumed that each state rejects or is inactive regarding telemedicine legislation for the 
same reasons.  Therefore, the only recommendation from this study is to increase efforts to 
ensure legislator awareness and understanding of provider supply data. A specific example of a 
data source would the FutureDocs Forecast Tool, which can help legislators visualize and 
forecast the provider supply in their state. Whether through the Cecil G. Sheps Center or through 
advocacy groups, the information about the FutureDocs Forecast Tool could be disseminated to 
legislators and their staff. Ensuring that legislators have access to provider supply information 
may be important to spur the introduction of telemedicine legislation.  
 A recommended next step in this line of study would be to further scrutinize the data and 
identify which states consistently legislate or regulate in such a way as to support the provision 
of telemedicine. A case-study of these states could then be conducted to investigate the reasons 
that telemedicine laws have been passed, how their implementation and utilization has proceeded 
so far, and the impact (if any) on access to care. Specifically, further investigation could include 
an in-depth analysis and review of these states’ licensing laws, why they chose to utilize special 
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Appendix B. Dermatology 
 





































































































































































































































































































































































































































































































































Appendix C. Mental/Behavioral Health 
 














































































































































































































































































































































































































































































































































































































Appendix D. Radiology 
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